The main objectives of this study are to calibrate the RICEWQ model with Korean field data and then analyse the sensitivity of the parameters to identify sensitive parameters. The RICEWQ is widely used to predict pesticide fate in a paddy plot. An experimental paddy plot of 0.2 ha(100 × 20 m) at Seobyeon-dong, Daegu, Korea was selected, and field observations for water and pesticide balance were performed from 4 June to 2 September 2006. The molinate, which is a herbicide widely used for weed control in rice culture, was selected. The RICEWQ model was successfully calibrated both for the water and pesticide mass balance. The calibrated model showed a RMSE of 0.537 cm for ponded water depths and a RMSE of 0.036 mg/L for the molinate concentrations in the ponded water. The most sensitive parameters for molinate concentrations in ponded water were the metabolism degradation rate in water, volatilization coefficient, and release rate for slow release formulation. In contrast, the RICEWQ model was not sensitive to parameters such as hydrolysis degradation rate in water and degradation rate in unsaturated soil.
I. Introduction *
Rice culture presents a unique problem with respect to pesticide runoff because of the high seasonal rainfall, water management practices, and proximity of cropland to surface-water bodies typical of rice-growing areas.
In Korea, several researchers have monitored the pesticides introduced into the adjacent water ecosystems from rice paddies and have found that most pesticides in the receiving water system came from surface runoff due to rainfall or improper water management (Kim, et 
II. RICEWQ model
The fate of a pesticide and the potential for The latest RICEWQ version 1.7.2 is used in this study. The water balance algorithms account for precipitation, evaporation, seepage, irrigation, releases and overflow from various paddy outlet configurations, and controlled drainage prior to harvest. The pesticide application algorithms accommodate a single parent pesticide with up to four metabolites, multiple applications, pesticide losses from drift, and foliage and water interception. The crop algorithms include plant growth from emergence to maturation, associated pesticide washoff and degradation on foliage, and deposits of pesticide residues on foliage after harvest. The water quality algorithms include dilution, volatilization, partitioning between water and the bed sediments, decay in water and sediment, settling and resuspension from bed sediments.
The water balance and pesticide fate algorithms in the RICEWQ model are detailed in elsewhere (Williams et The outlet weir height was set at 8 cm. The water balance was daily monitored for ponded water depth, irrigation, surface runoff/drainage, and seepage. The ponded water depth during the experimental period was monitored continuously by two automatic water level recorder, and inflow and outflow were measured using a flow meter and weir at the inlet and outlet of the paddy plot, respectively.
Molinate was applied at a rate of 1.5 kg/ha active ingredient on 5 June in 2006, ten days after transplanting. Water samples were collected for molinate analysis at two sampling points near the inlet and outlet. Water samples were taken 0, 1, 5, 12, and 21 days after pesticide application. Water samples were collected in 1 L amber bottles. The samples were stored in an insulated box filled with ice for transport to a commercial laboratory.
In this study, meteorological data were collected 
Water balance calibration
The model was calibrated in two steps : firstly, the water balance and then the molinate concentration in ponded water. The model was calibrated for the water depth in the rice paddy from 4 (Fig. 2) . The ponded water depths had a root mean square error(RMSE) of 0.537 cm.
Mass balance calibration
After the water balance was calibrated, the pesticide balance was calibrated. The pesticide calibration was undertaken to match the model predicted pesticide concentrations with observed concentrations. This was done by varying the settling velocity value. The settling velocity in the water column was varied across a range between 0.0 m/day to 2.3 m/day. The 0.2 m/day settling velocity was selected. Following the calibration of the settling velocity, the mixing depth of the sediment for direct partitioning was varied across a range between 0.001 cm to 0.500 cm. The mixing depth 0.01 cm was selected. The model predicted molinate concentrations were well matched with the observed molinate concentrations in ponded water (Fig. 3) . Molinate concentrations in ponded water had a RMSE of 0.036 mg/L. The molinate concentration in the paddy water reached maximum concentration (1.450 mg/L) on one day after application, thereafter, decreased rapidly until 4 days after treatment (DAT). On 5 DAT, the dissipation rate slowed down ; molinate was found to be reduced by 99% within 21.2 DAT. Fig. 4 , the other 5 parameters had near zero sensitivities.
The most sensitive parameters for molinate concentrations in ponded water were the metabolism degradation rate in water(KWM), volatilization coefficient(VVOL), and release rate for slow release formulation(RREAC). In contrast, the RICEWQ model was not sensitive to parameters such as hydrolysis degradation rate in water(KWH) and degradation rate in unsaturated soil(KSD).
IV. Conclusions
In this study, the RICEWQ model was calib- 
